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CI t tf-C §= * o 
[0 0 5 73 

±ffiOT;i^ — £ v'j n ><7)#J^^^-f a t omi c%£ti> y'Jn>t 
T;l^ -^A(7)^^-<7)^:<7)#J^^^L, a t om%£>4v>(±a t %i ^ISiic^ti 
, M x. (»2»I^^M 7°^ X*r S&3fc5Mfn*-e TJ^-^y'Jn ^fllit^^ v 'J 
n > 7 ;u 3 - * A OfiSr^S^ff Lfc <b § <afiS-C&& 0 
[0 0 5 83 

±te#J^Hi3V>-C{±, a t omi c%*fffit Ufflv^*^, wt 
%^r#.jit LTfflv^^ii, v'J uy&2 0 a t om i c%&±7 0 a t om 
ic%^JlT^li, 2 0. 6 5wt%m±7 0. 8 4wt%J^Ti:^4„ at 
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omi c%;i^wt%^Mf±, T;V5 -^ACO^^-i^ 2 6 . 9 8 2 , v 'J 
3>^1^2 8. 0 8 6 tLT7;u^-^Aty'j3>OliJtS:*^ ( 
MJfc) x (atomic%) Wf)Wt%CMtS;^ ? t*^o 
[0 0 5 9] 

ttz, mmm&tLxit. 2 0 o°cj-:it-c&i9, ffiKiiioowc* 

RttW^-C* O , ZcnJim* l-9n mt-* 0 , Kfi5t± 3-10 n mX*$>2> 0 
[0 0 6 0] 

TiK-^y'J n >«itfr(7)v »J 3X7)fifi N ^Jx.{^T^ ^ — * A * - V v 
ZmLfzt^tDfcfcmWPW&lJii, 0. 2-lPa8J!#J:v>, L^U#^ 
[0 0 6 1 ] 

[0 0 6 2] 

[0 0 6 3] 
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[0 0 6 4] 

L<fi90atomic %W±^gi Lv> 0 
[0 0 6 5] 

±j£53*£ti\ ->'; 3>M<?)tMtJ:l:i:^^Ty'J rr>(7)*lj^ 8 o a t om 
i c %J^±, §f 2 L{li8 0- 9 8 atomic%, £ iziff-t L < (± 9 3 ~ 9 
8 a t om i c %7i ? Mt L^o 
[0 0 6 6] 

BBS $^y'Jn >*B5H> ^^7)K-7Ay'j3 yffi fefeffftm $ ^L^> 0 0 
$L<(i> -Oi; §C0^^T^^ A<7)il:S(i 1 -9 nmt*^ -e^lMT 
;K-")A||0|iiliSli3- 1 0 nm-C**o Ztlt>(DM&tfflMl*T)l<5. —*} A 

[0 0 6 7] 

tt»2 0^^o y'J3>^8ii, Al x S i !_ x 
f Lv^ 0 x = 0. 02-0. 2. 4fSL<{±0. 02-0. 0 7 *^to 
[0 0 6 8] 

( c ) is: mmmm^miizmm u ~> >; =» yuftzmt-rzum 

>kK, friers-? a n >ttit#oa^T^^ AgR^«*L-c*ffl 
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[0 0 6 9 J 

o £<0J»^KIi, y'J 3>«5Hil»«*fl:"CBtfl:3*U (Al x S i i_ x ) 0 Y 
!_Y (X=0. 0 2-0. 2) £&£ 0 
[0 0 7 03 

Hz: it , m^ift f fc«ae L r t ^ - * a * 1" & tt« 7 ^ * ~ * a 

^ $ -r r )v ^ - a <d & * mfr-r Kftati- & ^ t t ^ < - * a * l , 
, SlJxfi-e^'^t#la^:4 3 •e<oT--;^^^foTm'^b-> , ; n a „ 

[0 0 7 13 

fair 2> Jim 

lfttaffl?L*fcMP t (M=Co, Fe, Ni) 
*KJ:0Bj£Lfc&, 7--;i^tv^ ^SH^ft^ c fft&ft L£ L 1 0 &IU 

[0 0 7 2] 

^/:*RTA (Rapid Thermal Annea 1 i ng) CiDff? 
[0 0 7 33 

Z<7)JM-Clt. «l^^±^f#i£%<7>MP t (M=Co, Fe, Ni) 
H@E?iJ£^-r£ f c c«it, L 1 o itzitL 1 2 SHUflljftOv^-rn^Ofllji^c, 
[0 0 7 43 

fcbliE#2 003-3096963 



mm 2002-153687 



^-v 5 ': 22/ 



[0 0 7 5] 

(e) nm:mmm±^^ wMm&xvmffimzm&Mm-r&xm 

[0 0 7 63 

fit LTffiv^Ki. E16 ^^-TJ: 9 ±fE^f£il^#6 1 mUzM^M*) 
[0 0 7 7] 

^ISilS^M 7 2 ^ U U 7 4 fciSt#g& 7 3^1175 tftUX 

m^sp7 6 tzfrh^&m-hwmi 7 amm& 7 1 ^^a6^if^s^a«- 

T<>nriB-C*4o 
[0 0 7 83 

[0 0 7 93 
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i^filtCui^Pt, Pd, Cu, Ir, R h £iIKU ^-5 nmSU*« 
JISU t-^TCA 1 S (A 1 50 S i 50H (A 1 5 0 a t o m i c %, S 

i 5 0 a t o m i c %*>&j£) ) * 2 0 0 n mJ&M L£ & CO ^rUfS L*r 0 
[0 0 8 0J 

XA'-^'J>^^-^y Ii4^f>f (10 1. 6 mm) CDTOcDT 

;^-H7i,^-y7 h±iZ, 1 5mm^60v>; =? ;/ 6 tfcfiv^k <7)£ffl 
v^Ttio X/N-y * U >y$km$. R Ftig^ffl^t, A rv^i : 5 0 s c c m, Wi 
m&ti : 0. 7 P a. SAlt) : 1 kW<b Ltz 0 itz, S^Sfi^S. (2 5 °C 
) t Lfzo 

[0 0 8 1 3 

Z ZXl£9 —Y y h t LX S 7i^-^A?-y7 HCy'Jn>f 7 

■en a < „ * u > y&mz J: 19 gMt u a i s i ® v =j 

[0 0 8 2] 

co<h§, Al s i m&fc<o#Btt. ®3lzmirl:?iz&ytTn'$~VAmfr 

{±4 nm-C#*oraHS(± 7 nmT**of: 0 
[0 0 8 33 

tim&mWL7 mo 1/L 2 0°C4 I ^-C, «J± 5 V LTE§«m 

|8WIB?L*W-ta (A l x S i i_ x ) 0 Y i-Y BW^J&Srt-fco Ztihit, 
&'J?<Dffit>glt$>&i><D<Dx = 0. 0 2-0. 2 0|EH'C**Clt**fejS5 k *f-C 
¥091 Lfco TKm-fL-^ h U * AtK?M 1 m o l/l«f"C2 55*rai£»U ftbffl 

RomWv&i—ikZftvtzo Z\<Dt£, Pt, Pd, Cu, Ir, Rhlli^ 



mtIE# 2003-3096963 



mm 2002-153687 



^-v! 24/ 



m^mm^^MLx (001) ^i^nse^LT^o. *-;wggiU3£^-c 

MPt, Pd, Cu, Ir, R hffi^fttti UM^Ittt^^ot^/: 0 
[0 0 8 4] 



J2Lt, tt^0Ofc LTTii^P t <DW&KWffifefcX~$>2> C oPttFePt 
*«e?Lf^^Lfc 0 ^-T% C o P t om^tcfi, ttMfce&»6 7K*n*&0. o 
0 3mo l/l7XM^5mU, ii^^H (II) 7 3mol 

/ 1 > mm 3 0g/u ->^A7 tK#o^ sog/u^ 2 

5 m 1 fciS^U 2 4*CTi£ffl Lfco F e P t <7)Kife{i, ±|EC o P t O^ffi 
Oli^/^h^i^f (II) 7?M»0. 3mo 1 / lCUtOtfflv^ 



[0 0 8 5] 

m^(i> ^M^^tilgtLTAg/AgC 1 ^ffl^t, -2. 0V 
, -1. 2 V, -0. 6 Ve«flsL43&*<bfTo^ 0 
[0 0 8 6] 

X$><?tz 0 

[0 0 8 7] 

m±<7)^^*#felUM^*T-M«^ (F E - S EM) t*ffl?Uc 
CoPt> F e P t H>*-Zti% t tV&&LX&t)^ WiWfrb^mm^ZTOi-S*-^ 

<^Eitt & «*lt ^ & i t &mmx § £ o 

[0 0 8 8] 

ztih<?> i cpci^a^w^^foTt^m^ Tfts©p t <7)§mz^-t2> 

[0 0 8 9] 
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mi] 



m i 





- 0.6V 


- 1.2V 


- 2.0V 


Co mL 


0.09 


0.52 


0.80 


ptmM 


0.91 


0.48 


0.20 






- 0.6V 


- 1.2V 


- 2.0V 


Fe« 


0.06 


0.48 


0.77 


Ptil&/& 1 


0.94 


0.52 


0.23 



[0 0 9 0] 

Jil±^<b, -0. 6 V-^mMLfzm^iC o^F e<D%8.f&tfi§:< , ifz, -2 

. o v^^v^r^+^i < , l i 0 mm&<Dm.f&frh±^ < -rtix^tzo - 

1. 2 VKi&v^Tte, ±KC oPt, FePtHCf cc (0 02) OHJfA* 
[0 0 9 1 ] 

-1.2 V-e«^L£|iUI4^ E^'K C o P t £ 7 0 0°C, F e P t £ 6 5 
Or^+^T^-^L^^^SJ^X^EIW^^tfo^o -T^<b, -1. 2VC 
m*L7t^f4^43V^T, CoPt, FePtHCLlo SJUJfilii (001) £ 
(0 0 2) (D\£-?tfmMX~£tZo CoPtlloK, JCPDSC^^f*^ 
^<7)H]t/f?^JtJ:t:-eKlE1-^ ££#<7> 7 8 %^«SiS^[^^ c tt^[o]v^-ci5 ^ > 
^/^^tilO^ft-C&o^o FePttii7 4%T^of: 0 TM^ S P 

t (ill) mx$>z>m&te, l i o asijtidt^c opt ( 1 1 1 ) &%9tm^ 

Ig.tL&Z. tfrhk, TMmZP t (0 0 1) tCl-&>l<h-C, L 1 o fH'JfUii^ c 
[0 0 9 2] 
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mmm 2 

J^T\ Ti&mt UFePt ^ffi^TcWio^Ti^&o 
[0 0 9 3] 

if> iicMgoi^MLT'^^^stic, ^^a-eL i 0 »j 

fltit^ F e P t 5 n m Llj MllJIf it<7> CuPt5nm^ Ll 2 

^ilj it <7)F e P t 3 5 nm^tl^tlglj* tCJ&JjflU -e<7)f£1--<T * 
>; <0 A l S i *»it#£ 2 0 0 nmJ&MLTCo 

[0 0 9 4] 

^tvf, 3oo^^HM^iJ 1 ^IW^fMMm^L^o Zti&P tTIi 
[0 0 9 5] 

JA±, T^iS^L 1 0 MJ«ii-e&£i§^*f LT, M14#-e^^F e P t 
^r^-y ^-;nf^^L/c 0 crT% FePtWtfPi, i^fc6#m67M» 
0 . 0 0 3mol/l 7fci§i££ 5 ml t (11)7 tK» 0 . 3 m o 1 

/ 1 , «3 Og/K ^m^^^v^A 7tR»5 0g/l frhtehMW0.2 
5ml^U 2 4 "CTM^ffl L£ 0 
[0 0 9 6] 

nMte, JiH^ItC-ri.BSItLTAg/AgC 1 ^ffl^t, -1. 2 V 
-em^^r^fo^o £<bK, ^ tub 1 / 4 ^ m<7) / ^ -V^e > 7 

s li 1 nmJ^T^*o7to 
[0 0 9 7] 

XmmWMTBOife^ ±C f c c ffit- F e P t (0 0 2) (D If- y £75 Lfc 
o -tL^> (7)Mf|.^^^ 6 5 0°C-e+^T--;i/L7J^tcR:j^X^Il]»^*tf 
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o£ 0 f L 1 0 MWm&F ePt (001) t (0 02) ^tf-^j&^t, 

j c p d s K&zmmmnmtt&mit'eftjE't&b&itn s o 

[0 0 9 8] 

m±^«b, TttUl<h LTL1 0 mSlJffifiSF e P t *fflv>fc%£-fc & ffftWt L 
1 0 MJftiiF e P t Octt^afeteSE^fflKEfflf fc^B-C^o 
[0 0 9 9] 
H»0 3 

KlRlteKMf 

[01003 

L 1 0 MlOfitii) <7)«^ (0 4 (a) ) mUz, @4 (b) <D®m&& (L 1 0 * 

fuj*it) /mm.fo, ttumi (c) (li 0 »j#^) /mi* 

#U ifc(i|214 (d) SU&teft: (L 1 0 ffiflflflfci) ifc 
(ii4 (e) BBKtefl: (Ll 0 milJtM) /Itt&teft/^&tfrf*:, ifc«0 5 '( 

f ) ««sttflc (l i 2 mnj«js) /mm&fo (li 0 aiu*j&) , ifctiias ( 

g) (li 0 miu«it) /wsmfo (l 1 2 

[0 10 13 

if\ %Hm 1 J: d l,zmMm<DTffi<DT1&mizp t , Pd, Cu, Ir 

, mm&mifait, T*m<7)*.z%tztix&*). (ood m^ss^l-cv^c 

[0 10 23 

sr, ltp t *r*Jir &fta&gfc 6 7k*n«» 
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. 03mol/l y^mm^nm U 2 4 °C-CA g/A g C l illC^lt-O 

. 5 v<Dmf±*m\\LxmmLfzo 

[0 10 3] 

M-ttfrtLTti, NiFeMU Wk- v >r )V (II) TUtfmtmtL 
fk (II) 7 1 : 1 r~m& U (s] D < 2 4 °C-CA g/AgCl 

*tLT-l. 0 VO«JE£fl]inLT*tfLfco 

[0 10 43 

ifc, JiffiOP t tN i F e 1 : 1 0Xi&&LtziH&mX\ Ag/ 

A g C 1 #BS^ izjcf LXim&i&m <Dt&lt-0. 5 V , O <h § tt - 

1. ov^mm?&tmmf&i&x.&zttt<mmi> r *st&b%&o tztzL, &m 

[0 10 5] 

Cf cc (0 0 1) BElpjLTfci}. J CPDS<0^*^#^^<7)[iItff5iJST*^IE 

c (0 0 1 ) eirjlt^&c: fc*ntB-ei4 8 

[0 10 6] 

F e P t *iiSDL^:#'&'OX«l|HHIftCJ:-5fif*«:^i-o F e P t <om*^#l±#l 
2 I3i3tt^ftii^#- 1 . 2V*fflK fOfRTA (Rapid T 
hermal Anneal i ng) t6 5 0t2mi nJnf&LT^&o .T*Ui 

> mt& t tz it m&n.m t ^m&m. zwz-z>tz&x$>z 0 

[0 10 73 

itz, H4 (b) <T> J: >) fcflMtOJ*^, J*£*T 7 0 0 *CT 1 B$IWT — -fl'-r 
* t , 1?!)x.{^5E»<7) P t <h F e P t OfflHl£tS[^ji*. HI50 ( g) Oi^tc 
44:tS:ltBU, F e P t 0&J&£— *j— Cfc < F e 
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. mm^m'L 1 0 »J*#^<^-e& < , l 1 2 mmm^uwr^-jv^^ 

[0 10 8] 

MII]*dtF e P t3J&»<b«>lBl*ffc?-*l±*<> L 1 0 SlUflfiSFe P t^?>0 ( 
0 0 1) (0 0 2) Otr-^^e>tL, -5-<7) (0 0 2) ElRjoejKfcJtlfcffilfc 

[0 10 9] 

[^2] 



£ 2 





Pt<z><£- 


NiFe©<£- 


Pt/NiFe 


NiFe/Pt 


Pt/NiFe 


NiFe/Pt 


1 


1.10 


. 1.03 


1.02 


1.02 


1.01 


1.00 



[0 110] 

ja_b«fc»K *ffl?L4»0^£^<alSj£t::*3V>-C, =M14#> «fcJ&14#JI ti*Mtf£14# 
«<3cttEfflt£fc&f»£^*3£fc^E^£fco *3*<b<, Til^P t ( 
0 0 1) ^Mfi&§«HtiL — aSBMfcL-Ci/**, tKli-ftlW^SL-C 

[0 111] 

*itltft T%«oTKEtt£na*yBi&f km-*-* i><Dx*$>z> 0 

S i £«±KTtfiJSMgO (0 0 1) I±CN i F e«clK14**IR/P2 // mC 
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p tT%Lm*^j&Ltzi)K xmmm^mfcmw.jjfaiz (o o d beiri 

LX^h^tmtWe^tZo SfcK, ^A'7^'J>W-2 0 0 nm(OAl S i 

mmm.it* 7 mo i/i ^TKvt -a^-e 2 o °c, mmj± 5 vt-ff 

v\ fBiigO-er^^ffMLTtio itz, FE-SEM (m^fetBM^Sm^ Pftig 
) -e^-oifli^il^i-^ N i F eSTi^v^^-tlWl^^lffl^LcT)^^— C 

[0 112] 

£<bK, f£§iJf OlEWL'f \ZL l 0 m.Wm&<VF e P t ZfmLfzfe, §11<7) 
^M-V^e> K^-T >7i]-tf> (DLC) ^I)f4nm(:^lL, PFPE (^°- 

-7)viru^i)^-7-)v) frhz&fflimzMmLmmmmfcZMj&Lfzo z<d 

[0 113] 

t tz, mw¥ y v raoa^©fjifit-*-6PW5 o *«ijje #:«e 

^^l^PW5 0 4-1. 0 t Lt, tfe«tttJi^*v^^i:Jt«t?tfif*, 1 
. 0 3 -C * o o Lti«ot, Mtt/f K J: 0 ^ y K tf> h (OWfiLiPiu & h IrMW- 

[0 114] 

< . itofitoif^ifijta ^xmm*mmr$-z> z\ttmMx&z> 0 

[0 115] 

* - x\ *§&m<n&&&mmfo& m 6 o «t ? zmmzmmfamm^ e 2 1 m% 
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[0 1163 

H«!J6 

g&7 3 t^Atbtl^7 6 <hm^7 5 ^tLib^o^Cge| 7 t7 7 £^W§?7 
[0 117] 

±f£co^M^U^^:i-^^> ^H^tCJ: 19 > A 1 S i <7)«itfr*ffl v^Tf^ Lfc 

Pt, Pd, Cu, I r, R h<D^irti^^mm U StlE^C^Lt (0 
0 1) KftLTV^^t^f^LTiSl^ J^CPt, Pd, Cu, Ir, Rh 

(D^-fM^mm^w-m, n i f etwi^ift^-ttaotL i 0 ^ 

JUJfliitMP t (M=Co, Fe, N i ) Mtt#<OS£f6]tt*|6]±$-€-^- <?: ^ nT 
[0 1183 

&±<d x o iz^ ^mmm®. t mm^m \zxn vt^mm tznx^ tzm.n.w<?) 
w>$\®.*w Atitzw-mmz 9 n mviT<Dmmi*m^tzmum.mtmmw*-^ 
mtzLtzo ttz, zti*m^fzm6, m7<Dx^^mm(om%m§m^m, m 

[0 1193 

mmZftmi- Z>ZtX\ SM^RSM^tL, ^o^-1££ip#jj£;fl9 
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mm&X&ZMP t (M=Co, Fe, Ni) Z£.]&frt 1" £ M^^SSil 
[0 12 0] 

o 

[H2] 

<7)MMie«# & * 1 & i ^> mmmM<v —00 z ^-t m -e h %> o 

[113] 
[124] 

k *5 1 1 & iz m -t 2> W&M "C* & o 

[0 5] 
[126] 
[EI 7] 

ims) 

[EI9] 
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[m i o j 
[011] 

[012] 

i mm. 

3 i/*)u>J-y-f 

4 Ar"7°9X-r 

5 rmm 

7 ^T^^-^A^ 
8 

1 0 « 

i i rmmA 

1 2 m&nrn 

1 3 TtiB 
1 4 IBM 

1 5 ftM 

1 6 mmm 

2 o gm&imft 

2 1 

2 2 tt«»jfi»oies 

2 3 &tftftj£&<®|iaHR 

2 4 «e?L 

3 0 y'jr/^ 
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3 1 teftTfrS.-VAWfr 

3 2 &*Kt;i^ -^Awig 

3 3 *£#CT ;l/ 5 ~ A (7) ft |ft 

3 4 r^U-^Ay'J n>fi|jt# 

4 1 IMS 

4 2 N i -PI 

4 3 »T*>S 
4 4 
4 5 

4 6 ^ Tift 

4 7 yi^SB 

5 1 mm&it (li 0 miijfliit) 

5 2 

5 3 M 
5 4 

5 5 #:?8tefl:*B# 

5 6 m&teit (Ll 2 mnj*it) 

6 1 iSmiEM# 

6 2 tmmmmmu 

6 3 ie^C^ y K 

6 4 8&c^ y h-jsmw 

6 5 jg-^-MS^ 
7 1 «M$$ 

7 2 si^ieiin^^M^ 

7 3 iKUffi 

7 4 ^ 'j «|S 

7 5 mm 

7 6 nsum^sp 

7 7 sen 
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[mi] 



iffi 



K\\\\\\\\\\\\\\\^ 



16 ElfflJg 

15 umm 

14 fS^jl 
13 TUfelB 

12 ftttttJg 

11 TitfeSA 
10 
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22 mmma&um 

20 ^Nftttf*SB^ 

21 mmmauft 



14 I 




( a ) 



24 Mft 




20 

21 mmmauft 

14 iE^g 
5 

io mm. 



( b ) 



mfiE# 2 0 0 3 - 3 0 
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[HI 3] 



32 tttt7;l/;-^^0H 

33 ttW;-^A0 




30 



31 



( a ) 



34 7;l/;->>A'>'j3>«jift 




( b ) 
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[04] 



r 



54 mmfc&& 55 mwmm& 

\ \ 



rmm 52 
&k 53 



( a ) ( b ) ( c ) 




54 tm&wufr 

55 TOttteSfcfr 




( d ) 



( e ) 
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mmm- 56 

(Ll«afl(Htit) 

sms-** 51 <; 

Tmm 52 

53 



(LloMllJ^it) 

m$m>fr 51 < 

(Ll 2 MHmit) 
56 

rmm 52 

sts 53 



( f ) 



( g ) 
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[06] 



6i mmmmfc 




62 mmie^TOii^ 
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[0 7] 
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7/ 



71 ttlft&gg 






72 mmmmmw 


r 




73 mm ~~ 


74 > ^ U " 75 MM 






\ 


r 76 *HfBAtti:*j«B 
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[09] 



( a ) X? 



( b ) II 



( c ) XI 
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